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Specification 

I. TITLE OF THE INVENTION 
Plating Method and Plating Apparatus 

II. CLAIMS 

1 . A method of plating in an 
apparatus for plating by bringing current carrying 
electrodes (8) of the plating apparatus into contact 
with plating electrodes (4) obtained by removing the 
insulating film (2) from a plating part (1) covered by 
an insulating film except at the plating portions (3), 

said method characterized by 
mounting said plating part (1) in 
said plating apparatus and, in that state, 

using insulating film removing 
means provided at front ends of the current carrying 
electrodes (8) to remove the insulating film and form 
plating electrodes (4) so as to continue to perform 
plating with the current carrying electrodes (8) in 
contact with said insulating film removed parts (4). 

2. A plating apparatus for plating by 
bringing current carrying electrodes of the plating 
apparatus into contact with plating electrodes 
obtained by removing the insulating film from a 
plating part covered by an insulating film except at 
the plating portions, 

said plating apparatus 
characterized by being provided with: 

a plating electrode detecting means 



and a plating part rotating means, 

said rotating means having a 
control circuit for control until the plating electrodes 
are detected. 

in. DETAILED DESCRIPTION OF THE 
INVENTION 

(Summary) 

The present invention relates to a plating 
method enabling current carrying electrodes of a 
plating apparatus to be brought into contact with 
plating electrodes obtained by removing an 
insulating film from a plating part covered by an 
insulating film except at portions to be plated by 
accurate positioning of the current carrying 
electrodes of the plating apparatus, 

has as its object to enable accurate 
positioning and contact of the current carrying 
electrodes with plating electrodes obtained by 
removing the insulating film, and 

provides a method of plating in an 
apparatus for plating by bringing current carrying 
electrodes of the plating apparatus into contact with 
plating electrodes obtained by removing the 
insulating film from a plating part covered by an 
insulating film except at the plating portions, 

said method characterized by 
mounting said plating part in said 
plating apparatus and, in that state, 
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using insulating film removing 
means provided at front ends of the current carrying 
electrodes to remove the insulating film and form 
plating electrodes so as to continue to perform plating 
with the current carrying electrodes in contact with 
said insulating film removed parts. 

(Field of Utilization in Industry) 

In the production of ICs, LSIs, etc., use is 
made of various methods of formation of elements 
such as CVD and PVD. Among them, there is the 
method of growth of elements by plating. 

The present invention relates to a plating 
method enabling current carrying electrodes of a 
plating apparatus to be brought into contact with 
plating electrodes obtained by removing an insulating 
film from a plating part covered by an insulating film 
- except at portions-to be plated by accurate 
^"positioning of thexurrent carrying electrodes of the ^ 
plating apparatus. 

(Prior Art) 

To connect chip electrodes of an IC, LSI, 
etc. to lead terminals, the practice has been to form 
bumps by gold plating etc. at the semiconductor chip, 
then connect the bumps to the lead terminals by heat 
and pressure bonding etc. These bumps, as shown 

as possible. 

Even if making the plating electrodes 4... 
narrow, a positioning device such as shown in FIG. 8 
is used so as to enable the current carrying electrodes 
8 to be reliably positioned at the plating electrodes 
4... In this figure, grippers 10, 1 1 having recessed 
curved surfaces of the same radii of curvature as the 
arc of the outer circumference of the wafer 1 are 
arranged facing the two sides of the wafer 1 and are 
moved back and forth by the motors Ml and M2. 
Therefore, the motors Ml and M2 move the grippers 
10 and 1 1 back and forth to grip the wafer 1 and 
thereby determine the center position of the wafer 1 . 
Further, by pressing a caul 12 against the orifice flat 5 
by a motor 3, the position of the wafer 1 in the 
rotational direction is determined. 

In the state with the wafer 1 positioned in 
this way, if holding the wafer 1 by suction by a robot 
arm, vacuum suction device, etc. and transporting it 
over and placing it on the plating apparatus, as shown 
in FIG. 9, the plating electrodes 4... of the wafer 1 
will be positioned above the current carrying 
electrodes 8 of the cathode side. By pressing from 
above by a holding jig 1 3, the current carrying 
electrodes 8 are reliably brought into contact with the 



in FIG. 5, are formed all together in advance at the 
stage of the wafer 1 . Further, as shown in FIG. 6, the 
wafer 1 is covered on the element formation surface 
in advance with an insulating film 2. The gold 
plating growth areas 3... are etched away. After the 
plating growth, the insulating film 2 is removed. 
Further, plating electrodes 4... are formed for 
applying a charge to the plating areas 3... and are 
connected through a conductor pattern P to the 
plating areas 3... These plating electrodes 4... are 
formed positioned at the substrate feature part of the 
orifice flat 5 etc. The wafer 1 is mounted positioned 
at the plating apparatus of FIG. 7 and FIG. 9. When 
a charge is applied between the plating electrodes 
4... and counter electrode 6, the metal ions in the 
electrolytic plating solution migrate to the plating 
areas 3..,, whereby bumps 7 are formed by gold 
plating as shown in FIG. 6. — - =- ^ .,=, 

At this time, the gold plating deposits and 
grows as shown by reference numeral 9 on the 
regions of the plating electrode 4.„. in addition to the 
plating areas 3... for the formation of bumps. In the 
case of plating an expensive precious metal such as 
gold, to conserve the material, effort is made to make 
the plating electrodes 4... as narrow 

plating electrode 4... for connection. 

(Problem to be Solved by the Invention) 
In FIG. 8, however, even if the caul 12 is 
pressed against the orifice flat 5, accurate 
positioning in the circumferential direction is 
difficult. Therefore, as shown in FIG, 9, it becomes 
necessary to confirm if the plating electrodes 4... are 
accurately positioned above the current carrying 
electrodes 8 by visual observation from the outside 
in the state with the wafer 1 placed on the plating 
apparatus. 

When plating by the apparatus of FIG. 9, 
the front ends of the current carrying electrodes 8 
end up being covered by the wafer 1 , so the 
positional relationship between the current carrying 
electrodes 8 and the plating electrodes 4... of the 
wafer is difficult to see. Therefore, at the present 
time, the positional relationship of the orifice flat 5 
etc. of the wafer is imagined and positioning 
performed by the intuition of the worker. The work 
efficiency however is poor and the reliability falls. 

To facilitate such work, it is possible to 
increase the ratio of the area occupied by the plating 
electrodes 4... on the processed surface of the wafer, 
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but in the case of precious metal plating, more than 
the necessary amount of precious metal is consumed. 
This becomes a factor behind increased costs. 

The technical object of the present invention 
is to solve this problem in the conventional plating 
method and enable accurate positioning and contact 
of the current carrying electrodes of the plating 
apparatus to plating'electrodes obtained by removing 
the insulating film from the plating part covered by 
the insulating film except at the plating portions. 

(Means for Solving the Problems) 

FIG. 1 is a sectional view for explaining the 
basic principle of the plating method according to the 
present invention, wherein 1 is a plating part such as 
a wafer covered by an insulating film 2 except at the 
plating portions 3. The plating part 1 has the 
insulating film 2 removed from it to form plating 
electrodes 4... for applying a charge. The current 
carrying electrodes 8 of the plating apparatus are 
brought into contact with the plating electrodes 4... 

The front ends of the current carrying 
electrodes 8 have insulation film removing means. In 
the state with the plating part mounted in the plating 
apparatus, the insulating film removing means 
remove the insulating film to form the plating 



electrodes 4... Further, the control circuit 14 
controls the operation of the insulation film 
removing means and the plating power source. For 
example, if supplying current between the current 
carrying electrodes 8, 8 and detecting connection, it 
stops the operation of the insulation film removing 
means and turns the power source E of the plating 
apparatus on to perform the plating. 

(Mode of Operation) 

In this way, according to the present 
invention, before mounting the plating part in the 
plating apparatus and plating, the insulating film 
removing means provided at the front ends of the 
current carrying electrodes 8 remove the insulating 
film to form the plating electrodes 4... In this way, 
after the insulating film is removed, the current 
carrying electrodes 8 contact the plating electrodes 
4..., so current is supplied to the current carrying 
electrodes 8 and the plating immediately started. 

That is, in the state with the insulating film 
removing means at the front ends of the current 
carrying electrodes 8 removing the insulating film, 
the current carrying electrodes 8 contact the plating 
electrodes 4..., so the means for detecting the plating 



electrodes 4..., the means for rotating the plating part, 
etc. like in the past are not required. 

(Embodiments) 

Next, how the plating apparatus according 
to the present invention is realized in practice will be 
explained with reference to embodiments. FIG. 2 is a 
sectional view of a first embodiment of the present 
invention. In this embodiment, the current carrying 
electrodes 8 serve also as microphones of an 
ultrasonic vibrator. The microphones/current carrying 
electrodes 8 are attached to an ultrasonic vibrator. 
The vibrator 15 is driven by an ultrasonic oscillator 
16. 

When the ultrasonic oscillator 1 6 drives the 
vibrator 1 5 to generate ultrasonic vibration at the 
microphones/current carrying electrodes 8, the 
vibration of the microphones heats and removes the 
insulating film 2 to expose the conductor pattern and 
form the plating electrodes 4... By selecting the 
oscillation frequency of the microphones to be suited 
for melting the insulating film, even if the insulting 
film 2 meks and the conductor pattern is exposed, it 
is possible to suppress damage to the conductor 
pattern. 

If the insulating film 2 is removed by 



ultrasonic vibration and the conductor pattern is 
exposed in this way, the current carrying electrodes 
8 and the conductor pattern of the wafer 1 become 
electrically connected. Therefore, at all of the plating 
electrode formation portions, the insulating film 2 is 
removed and the conductor pattern exposed. When 
connected with the current carrying electrodes 8, all 
of the current carrying electrodes 8 are electrically 
connected through the conductor pattern. By 
applying a voltage and current of less than the 
withstand voltage test voltage of the wafer across the 
current carrying electrodes 8... and detecting this in 
the control circuit 14, it is possible to confirm that 
all of the plating electrodes 4... have been formed. If 
this detection signal is generated, the control circuit 
14 suppresses the output of the ultrasonic oscillator 
1 6 or stops it, turns on the switch means 17, applies 
a charge between the plating portions 3... and 
counter anode 6 to start the plating. Note that the 
counter anode plate 6 also acts to rectify the flow of 
the plating solution. Further, it has an ultrasonic 
vibration function together with the anode plate 6 
and current carrying electrodes 8. 

As the insulating film removing means, an 
ultrasonic vibration means is illustrated, but it is also 
possible to use a heating means for generating heat 
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of resistance or a means of cutting the insulating film 
so long as the means can locally remove the 
insulating film 2. 

FIG. 3 gives a plan view and sectional view 
of a second embodiment of the present invention. The 
plating apparatus has a plating solution circulation 
and ejection cup 18 filled with a plating solution and 
constantly supplied with new plating solution. Above 
this cup 1 8 are alternately arranged current carrying 
electrodes 8 and positioning guide pins 1 9 of the 
wafer 1 . 

The arms 8a of the current carrying 
electrodes 8... have tilted surfaces 8b at the current 
carrying electrode 8 side. When carrying the wafer 1, 
the wafer 1 descends along the tilted surfaces 8a due 
to its own weight, whereby the center of the wafer 1 
is positioned^! the center of the plating apparatus. - 
Next, by being guided by the front ends of the ^ — ■ - 
positioning guide pins 1 9..., the center of the wafer 1 
is positioned at the center of the plating apparatus 
relatively .accurately. 

Next, the wafer 1 is positioned in the 
circumferential direction by a fine adjusting means 21 
being supported at the center of the lid arranged 
above the cup 1 8 (with suction duct function) and 
being driven by a motor M4. 



In the illustrated example, the current 
canying electrodes 8... are connected to the control 
circuit 22. The control circuit 22 drives the motor 
M4 and controls the fine adjusting means 2 1 . 

As explained above, by placing the plating 
part, that is, the wafer 1 , on the cup 1 8 and centering 
the wafer by the tilted surfaces 8b and positioning 
guide pins 1 9, the power source of the control circuit 
22 is turned on, whereby the fine adjusting means 2 1* 
operates at a high speed by fine amounts by the 
motor M4. The fine adjusting means 2 1 holds the 
wafer 1 and moves by fine amounts in the rotational 
direction and vertical direction, so the wafer 1 is 
rotated and the wafer 1 is pressed against the current 
carrying electrodes 8 for detection of the plating 
electrodes. 

Due to this action, the wafer 1 is rotated. 
= ^ When the plating electrodes 4 . . . of the wafer 1 arrive 
above the current carrying electrodes 8..., the current 
carrying electrodes 8 are electrically connected. This 
is detected by the control circuit 22, whereby the 
motor M4 is stopped. Due to this, in the same way as 
the first embodiment, the switch means of the plating 
power turns on and plating is started. 

FIG. 4 shows another embodiment of a 
detecting means. This embodiment has an emitter 23 



and receiver 24 of the detection light arranged near 
the current carrying electrodes 8. The detection light 
is emitted from the emitter 23 toward the plating 
electrodes 4..., but the insulating film and conductor 
pattern differ in reflectance of light, so by detecting 
the reflected light at the receiver 24 and measuring 
the output signal of the optoelectric converter 25, the 
plating electrodes 4.., can be detected. Note that the 
output signal of the optoelectric converter 25 is input 
to the control circuit 22 in FIG. 3 and used for control 
of the motor M4. Fl and F2 are optical fibers. 

According to the second embodiment, the 
wafer 1 is placed on the plating apparatus to 
immediately automatically position the plating 
electrodes 4... at the current carrying electrodes 8..., 
then the plating started. Therefore, compared with the 
method of visually positioning the plating electrodes 
4,.. and current carrying electrodes 8..., the work 
efficiency is improved and the reliability is improved. 
Further, since a large area is not required for 
detecting the plating electrodes 4..., the area of the 
plating electrodes... is reduced, the amount of 
deposition of the plating material is cut, and the 
material cost can be lowered. 



(Effects of the Invention) 
As explained above, according to the 
present invention, since the plating part, that is, the 
wafer 1 , is mounted on the plating apparatus and 
then the current canying electrodes are used to 
remove the insulating film and form the plating 
electrodes 4..., the step of forming the plating 
electrodes 4... in advance as in the past is eliminated. 
Further, since detection of the position of the plating 
electrodes 4... is not required, not only does the 
position detection device becomes unnecessary, but 
also the number of work steps is reduced and the 
area of the plating electrodes 4... need only be 
enough to secure electrical contact with the current 
carrying electrodes 8. Therefore, the amount of 
deposition of the plating material on the plating 
electrodes 4... is greatly reduced and the cost of the 
materials can be reduced. 

IV. BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a sectional view for explaining the 
basic principle of a plating apparatus according to 
the present invention, FIG. 2 is a sectional view 
showing a first embodiment of the present invention, 
FIG. 3 gives a plan view and sectional view showing 
a second embodiment of the present invention, and 
FIG. 4 is a view of another embodiment of a plating 
electrode detecting means. 



FIG. 5 on are views of a conventional 
example. FIG. 5 gives a plan view and sectional view 
of a plating part (wafer), FIG. 6 is a sectional view of 
the plating state, FIG. 7 is a view for explaining the 
principle of plating, FIG. 8 is a plan view of an 
automatic positioner of a wafer, and FIG. 9 gives a 
plan view and sectional view of a conventional visual 
positioning method. 

In the figures, 1 is a plating part (wafer), 2 
an insulating film, 3 a plating portion, 4 a plating 
electrode, 5 an orifice flat, 6 a counter electrode 
(anode), 8 a current carrying electrode, 14 and 22 
control circuits, 1 7 a switch means, and 21 a high 
speed fine movement means. 

Patent Applicant: Fujitsu Ltd. 

Assistant Agent: Yasufumi Fukushima RPA 
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